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体内的 Cu、Zn、Cd 浓度极高：最高的 Zn 浓度出现在白礁的藤壶(9709 μg g-1)，




















2. 经过 7 周的累积，织纹螺内脏中，最高的 Cu 浓度可以达到 1800μg g-1，Zn









































   As the urbanizing and industrializing of modern society, increasing metal pollution 
was pouring into the sea, which have a great pressure on the coastal marine ecosystem. 
The research on marine metal bioaccumulation and toxic effect have become an critical 
issue in eco-toxicology. Among the contaminated areas, the inter-tide regions are the most 
polluted ones. The study on the effect of metal pollution to the inter-tide animals or how 
these animals handle on the metal pressure have gained great significance. 
   In the past decades, investigation on metal bioaccumulation kinetic have found that 
dietary exposure is the dominant pathway of metal bioaccumulation in aquatic organisms, 
among which gastropods are the typical. In marine inter-tide shores, gastropods are 
usually the top predators in benthic food chain. Through trophic transfer, marine 
gastropods can accumulate extremely high metal concentration by bio-magnification. 
However, the study on metal toxicology of marine gastropods is obviously not enough 
compared with that on marine bivalve, mollusk and fish. 
   On the other hand, metal bioavailability of prey its toxic effect have gained 
increasingly focus. Most previous studies investigated the trophic transfer and potential 
toxicity of metals by using the ‗artificial‘ prey with a range of metal burdens, which were 
achieved by pre-exposing prey to different concentrations of waterborne metals for a 
relatively short period of time. Very few studies have focused on metal bioavailability 
and/or potential toxicity from naturally contaminated prey to aquatic predators. This may 
result in differences in metal bioavailability between natural prey and short-term 
artificially enriched prey.  
   Nassarid snails are important opportunistic scavengers widely found in marine 
intertidal shores and trophic transfer is a predominant source of metal accumulation in 
these species, thus there is a significant need to understand the controls of metal trophic 
transfer. Barnacles and oysters are main preys for Nassarid snails, which can accumulated 
high concentration of metals in contaminated areas. In the present study, we took 
















Crassostrea angulata and barnacles Fistulobalanus albicostatus) with different 
contaminated histories. These naturally contaminated prey were then fed to a marine 
neogastropod Nassarius siquijorensis for a period up to 7 weeks. We then investigated the 
influences of prey type, metal burden and subcellular distribution in the prey on the metal 
accumulation, trophic transfer, and potential toxicity on N. siquijorensis.  
   We demonstrated the results as following: 
1. Oysters and barnacles are recognized as ‗hyperaccumulator‘,which can accumulate 
extremely high concentration of metals. In present study, the highest Zn 
concentration occurred in Baijiao Barnacles, which can reach 9709 μg g
-1
, and 
highest Cu in Baijiao Oysters (3340μg g
-1




2. After 7-week dietary exposure, the viscera of snails accumulated high metal 
concentration, among which the highest concentration of Cu is 1800μg g
-1
, Zn is 
22678μg g
-1
and Cd is 58.1μg g
-1
. This results indicated the great potential of metal 
bioaccumulation. 
3. We used trophic transfer factors (TTFs and TTF' s) to evaluated the bioavailability 
and trophic transfer of the metals in natural preys, and we demonstrated an obvious 
negative relationship between the tropic transfer and the metal concentration in prey 
or the metal dosage. This suggested that metal concentration in prey could effect the 
bioavailability to N. Siquijorensis, which could be a comprehensive reflect of metal 
ingestion amount, assimilation and efflux rate.   
4. When the metal concentration in prey (especially copper in present study )reached a 
high level, N. siquijorensis exhibited food avoidance behavior to the contaminated 
food, which effectively reduced the metal ingestion and resulted in a decrease of 
tropic transfer, as well as reduced the potential toxic effect from dietary exposure.  
5. Because of its extra digestion, N. Siquijorensis showed a powerful digestion to the 
















unavailable such as Zn and Cd bounding to metal-rich granules. Our results also 
implied the metal specific impact of subcellular metal distribution in prey on the 
bioavailability of N. Siquijorensis. Different metals shows different bioavailabilities 
to the predator. Zinc and cadmium have higher bioavailability than copper, and 
metal-rich granules associated with zinc and cadmium can also be assimilated by N. 
Siquijorensis. 
   Our study suggested that the metal burden and feeding avoidance should certainly be 
considered in understanding the trophic transfer of metals in marine benthic food chain. 
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